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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About laser-beam-machining equipment, especially this invention makes 
drilling processing a key objective, and relates to the laser-beam-machining equipment improved so that 
the working speed could be raised. 
[0002] 

[Description of the Prior Art] High-density-assembly-ization of the printed-circuit board used for this is 
progressing with the demand of a miniaturization of electronic equipment. That is, the printed-circuit 
board has shifted to the printed-circuit board of multilayer structure quickly from the conventional 
simple double-sided substrate. In a simple double-sided substrate, in order to take the flow between a 
front face and a rear face, a breakthrough (a through hole or Bahia hall) is formed with a detailed drill. 
With 0.3mm phi extent of diameters of min, in order that the aperture in this case may raise the 
production rate of a product, it is accumulated 5-10 sheets and carries out drilling processing at once. 
[0003] However, the sandwich structure of an insulating layer and a conductor layer becomes at least 
three or more layers, combines, and, as for the printed-circuit board of the above-mentioned multilayer 
structure, downsizing-ization of an aperture is demanded by the further densification. To such a demand, 
adoption of a drill method spreads in difficulty and is becoming. By the drill method, the accident on 
which the cutting edge of a drill breaks that 0.3mm phi extent of apertures is less than [ it ] to a 
limitation occurs frequently. 

[0004] Then, the drilling processing equipment by pulse-like laser is offered as a new technique replaced 
with a drill method. The laser-beam-machining equipment which made drilling processing the key 
objective is making the laser from a laser oscillator shake using the scan system called a GARUBANO 
scanner, and performs drilling processing by the predetermined processing pattern to the processing field 
set up on the printed-circuit board. As for this laser-beam-machining equipment, what was equipped 
with the so-called X- Y stage in which horizontal migration is possible to X shaft orientations and Y 
shaft orientations for the stage in which a printed-circuit board is carried is common again. Usually, that 
in which the printed-circuit board had a certain magnitude called a motherboard is prepared, and drilling 
processing by the same processing pattern as the processing field of a large number set as this 
motherboard is performed. One side of processing area size is usually about several cm. This is decided 
in the range which can scan a scan system with a GARUBANO scanner. After processing to a certain 
processing field is completed by the scan system, an X-Y stage is used in order to move a motherboard 
for the next processing. 
[0005] 

[Problem(s) to be Solved by the Invention] Anyway, with old laser-beam-machining equipment, one 
side [ every ] processing is performed to a printed-circuit board. On the other hand, it is necessary to 
perform drilling processing to two-layer each, for example with the printed-circuit board of two-layer 
structure. With old laser-beam-machining equipment, after processing to all the processing fields of one 
side is completed, a printed-circuit board is made into vertical reverse, and it is again processed to all 
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processing fields. Here, as for the processing pattern of the printed-circuit board of each class of two- 
layer structure, differing is common. 

[0006] Therefore, the increment in working speed has a limit and the turnover device of a printed-circuit 
board is required of old laser-beam-machining equipment. 

[0007] Then, the technical problem of this invention is to offer the laser-beam-machining equipment 
which can aim at fast improvement in working speed. 

[0008] Other technical problems of this invention are to offer the laser-beam-machining equipment 
which does not need the turnover device of a processed substrate even if it is the case where processing 
which is different to both sides is performed. 
[0009] 

[Means for Solving the Problem] In the laser-beam-machining equipment into which it is processed by 
this invention's making the laser beam of the shape of a pulse from a laser oscillator shake with a 
GARUB ANO scanner, and irradiating a processed substrate, said processed substrate is characterized by 
having a processing field in the both sides, arranging said GARUBANO scanner to both-sides side of 
said processed substrate, respectively, and processing it into both-sides side of said processed substrate 
simultaneously. 

[0010] According to this invention, the laser-beam-machining equipment characterized by making it 
lead the branched laser beam to said GARUBANO scanner by the side of both sides of said processed 
substrate, respectively is offered by having an optical branching means to branch the laser beam from 
said laser oscillator to two again. 

[001 1] In addition, said optical branching means is realized by the half mirror or the beam splitter. 
[0012] According to this invention, the laser-beam-machining equipment characterized by having the 
drive which tunes the GARUBANO scanner by the side of both sides of said processed substrate finely 
in the direction vertical to the drive which parallel are made to move to the substrate side of said 
processed substrate, respectively, and the substrate side of said processed substrate is offered further. 
[0013] The laser-beam-machining equipment which is further characterized by to have the delivery 
device which carries out pitch delivery of said processed substrate towards a processing region with said 
GARUBANO scanner, the clamp device which clamps said processed substrate sent according to this 
delivery device, and the blowdown device which receives said processed substrate [ finishing / 
processing ] from said clamp device, and discharges it according to this invention is offered. 
[0014] In addition, said delivery device, said clamp device, and said blowdown device may be held to 
any in the condition which stood said processed substrate, or the condition of having put it to sleep, 
respectively. 

[0015] Moreover, the GARUBANO scanner by the side of both sides of said processed substrate has the 
2nd galvanomirror for making the laser beam from the 1st galvanomirror and this 1st galvanomirror for 
making the laser beam of the shape of said pulse shake at an one direction to the substrate side of said 
processed substrate shake in said one direction and the right-angled direction, respectively, and performs 
processing by another processing pattern simultaneously to said processed substrate. [0016] 
[Embodiment of the Invention] With reference to drawing 1 , the laser-beam-machining equipment by 
the gestalt of desirable operation of this invention is explained. In drawing 1 , explanation of optical 
system leads the laser beam of the shape of a pulse from the laser oscillator which is not illustrated to a 
beam splitter 12 through the 1st reflecting mirror 1 1. A beam splitter 12 is for branching to two the laser 
beam which carried out incidence, and other means like a half mirror may be substituted for this. One 
side of the branched laser beam is introduced into the 1st processing head 1 5 via the 2nd and 3rd 
reflecting mirror 13 and 14. Another side of the branched laser beam is introduced into the 2nd 
processing head 19 via the 4th, 5th, and 6th reflecting mirrors 16, 17, and 18. 

[0017] With reference to drawing 2 , the 1st processing head 15 is explained briefly. The 1st processing 
head 1 5 the cross-section configuration of the laser beam which carried out incidence A predetermined 
square or the predetermined mask 15-0 fabricated circularly, The 1st galvanomirror 15-1 which makes X 
shaft orientations shake the fabricated laser beam on the processing field of a printed-circuit board 20, 
The 2nd galvanomirror 15-2 which makes Y shaft orientations shake the laser beam from this 1st 
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galvanomirror 15-2 on the processing field of a printed-circuit board 20 shortly, Vertical and the optical 
lens 15-3 called ftheta lens for connecting a focus are included for the laser beam from the 2nd 
galvanomirror 15-2 to the processing field of a printed-circuit board 20. Further, the 1st processing head 
1 5 includes alignment optical system, in order to position this to a precision to a printed-circuit board 
20. This alignment optical system detects the alignment mark given to the printed-circuit board 20, and 
the mechanical system stated below by that detection result is controlled. The above configuration is the 
same also about the 2nd processing head 19. 

[0018] Next, a mechanical system is explained. With this gestalt, it has the description at the point of 
processing it into the both-sides side by another processing pattern simultaneously by the 1st and 2nd 
processing head 15 and 19 where a printed-circuit board 20 is stood. For this reason, it has the delivery 
device 30 which carries out pitch delivery of the printed-circuit board 20 towards the processing region 
by the processing head, the clamp device 40 which clamps the printed-circuit board 20 sent according to 
this delivery device 30, and the blowdown device which receives the printed-circuit board [ finishing / 
processing ] 20 from the clamp device 40, and discharges it. 

[0019] Including the stepping motor (not shown) which drives the driving roller 30-1 arranged at both- 
sides side of a printed-circuit board 20, the follower roller 30-2, a belt 30-3, and a driving roller 30-1, 
the delivery device 30 is inserted and conveyed, where a printed-circuit board 20 is stood. Although the 
blowdown device is not illustrated, it is good with the same configuration as the delivery device 30, and 
pitch delivery does not have the need. The clamp device 40 has the clamper 40-1 of the couple which 
sandwiches and holds a printed-circuit board 20 in the ends outside the processing field. In addition, the 
delivery device 30 and the clamp device 40 are formed in a housing 50, and positioning adjustment of a 
housing 50 in the vertical direction is enabled by the vertical positioning device 60 for performing 
drawing Nakagami down precision positioning. That is, the vertical positioning device 60 is controlled 
by the control unit which is not illustrated by the detection result from alignment optical system, and 
automatic positioning of the vertical direction is performed. A printed-circuit board 20 is conveyed and 
clamped after the drawing Nakashita edge has touched the housing 50. 

[0020] The 1st and 2nd processing head 15 and 19 is made movable in the vertical direction (this is 
hereafter called Z shaft orientations) to drawing Nakagami down (this is hereafter called X shaft 
orientations) parallel to the substrate side of a printed-circuit board 20, and the substrate side of a 
printed-circuit board 20, respectively. Speaking of the 1st processing head 15, it is made movable by the 
drive system 71 of X shaft orientations, and the drive system 72 of Z shaft orientations. The drive 
system 71 of X shaft orientations is for moving the 1st processing head 15 to drawing Nakagami down. 
That is, after processing to the processing field which has a printed-circuit board 20 by the 1st 
processing head 15 is completed, the drive system 71 of X shaft orientations is dropped so that the next 
processing field of a printed-circuit board 20 may be countered in the 1st processing head 15. On the 
other hand, the drive system 72 of Z shaft orientations is for amending the distance between ftheta lens 
and the substrate side of a printed-circuit board 20, when the thickness of a printed-circuit board 20 is 
changed. Modification of the thickness of a printed-circuit board 20 is less than 1mm, therefore 
amendment distance is also less than 1mm. The 2nd processing head 19 is similarly made movable by 
the drive system 73 of X shaft orientations, and the drive system 74 of Z shaft orientations. All the 
mechanical systems mentioned above are controlled by the control unit mentioned above. 
[0021] Here, with reference to drawing 3 , the printed-circuit board of two-layer structure is explained as 
an example of a processed substrate. The core plate 300 intervenes between the 1st and 2nd insulating 
substrate 100,200 by polyimide or epoxy system resin. As for the 1st and 2nd insulating substrate 
100,200, the copper patterns 101 and 201 are formed in the core plate 300 side as a conductive layer, 
respectively. Through holes 102 and 202 are formed in the part corresponding to the copper patterns 101 
and 201 of the 1st and 2nd insulating substrate 100,200, respectively. The formation part of through 
holes 102 and 202 was decided beforehand, and the processing pattern in one processing field is 
beforehand formed of this formation part. Field setting out of a majority of such processing fields shall 
be carried out vertically and horizontally at constant pitch at the printed-circuit board. 
[0022] Next, actuation of a mechanical system is explained. From the stack equipment of the printed- 
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circuit board which is not illustrated, one printed-circuit board 20 makes it the delivery device 30 with 
an automatic handling device at length, and it is inserted. Then, the delivery device 30 is started and 
pitch delivery of the printed-circuit board 20 is carried out. At this time, the clamper 40-1 in the clamp 
device 40 is in the condition of having opened, and is in the condition that a printed-circuit board 20 is 
acceptable. Pitch delivery is performed until it detects the alignment mark by which alignment optical 
system was given to the printed-circuit board 20. If alignment optical system detects an alignment mark, 
it will stop, the clamper 40-1 in the clamp device 40 will be closed, and the delivery device 30 will hold 
a printed-circuit board 20. Positioning about Y shaft orientations of a printed-circuit board 20 is 
completed in this condition. Next, when there is a gap about X shaft orientations by the detection result 
of alignment optical system, the vertical positioning device 60 drives and positioning about X shaft 
orientations is performed. 

[0023] Thus, after positioning about X shaft orientations and Y shaft orientations is completed, the 1st 
and 2nd processing head 15 and 19 operates, and processing by processing pattern which is 
simultaneously different to the first processing field in both sides of a printed-circuit board 20 is 
performed. After processing is completed, it descends so that the 1st and 2nd processing head 15 and 19 
may counter the next processing field. Next, the same processing is continued for the same processing 
also to a processing field a line crack and henceforth to a part for a single tier, i.e., the processing field 
of the bottom of a printed-circuit board 20. 

[0024] After processing to the processing field of the bottom of a printed-circuit board 20 is completed, 
the delivery device 30 drives, only constant pitch is moved to Y shaft orientations, and a printed-circuit 
board 20 is made for the 1st and 2nd processing head 15 and 19 to counter the processing field of the 
beginning of the following train. Of course, the clamp device 40 has canceled the clamp at this time. 
Hereafter, the 1st and 2nd processing head 15 and 19 performs processing to the processing field of eye 
the 2nd train, moving upwards from the bottom. And after processing to the processing field of the last 
train is completed, a blowdown device drives, the printed-circuit board [ finishing / processing ] 20 is 
discharged, and the following printed-circuit board is set to the delivery device 30. 
[0025] In addition, as a laser oscillator, it is C02. A laser oscillator, especially TEA(Transversely 
Excited Atmospheric pressure) C02 An others and excimer laser oscillator, an YAG laser oscillator, etc. 
can be used. [ oscillator / laser ] Moreover, although the above-mentioned gestalt explained the case 
where drilling processing was performed to a printed-circuit board, this invention is applicable to the 
laser-beam-machining equipment at large which carries out simultaneous processing to both sides of the 
processed substrate of the shape not only of drilling processing but a sheet to a printed-circuit board. Of 
course, processing by the processing pattern same simultaneous completely as both sides of a processed 
substrate can also be performed. 
[0026] 

[Effect of the Invention] As explained above, since the laser-beam-machining equipment by this 
invention enabled it to carry out simultaneous processing to both sides of a processed substrate, its 
working speed improves by leaps and bounds, consequently contributes it to the cutback of conversion 
cost material units, and improvement in productivity greatly. Moreover, the turnover device of a 
processed substrate also becomes unnecessary. 



[Translation done.] 
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